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^2 , INDUSTRIAL. TRUCK WITH A REAR WEIGHT 

1^ ' AND AN INTERNAL COMBUSTION ENGINE 



S t« BACKGROUND OF THE INVENTION 

= ® 1, Field of the Invention 

5 This invention relates generally to an industrial 

!j truck and, more particularly, to a fork lift truck having 

a rear weight and an internal combustion engine. 
2. Description of the Currently Available Technoloov 

During the operation of an industrial truck, the 

10 internal combustion engine located in the truck generates 

vibrations that are frequently transmitted via the vehicle 
frame into other areas of the industrial truck which 
include, for example, the vicinity of the driver's cab. 
Consequently, structural noises and vibrations are 

15 generated that are frequently experienced as a significant 

annoyance by the person in the driver's cab. The rear 
weight, which is usually connected to the vehicle frame of 
the industrial truck, represents a component that is 
independent of the . internal combustion engine in known 

20 industrial trucks. 

On industrial trucks of the prior art it is 
customary to fasten the internal combustion engine to the 
vehicle frame and to use damping elements to minimize the 
transmission of vibrations from the engine to the frame. 

25 Such a mounting of the internal combustion engine is 

relatively complex and expensive. Further, with this 
location of the internal combustion engine, it is not 
possible to completely isolate the various components of 
the industrial truck from the vibrations of the internal 

3 0 combustion engine . 

Therefore, it is an object of the invention to 
provide an industrial truck on which it is possible to use 
an easily manufactured mounting of the internal combustion 
engine to prevent the transmission of vibrations into 

35 additional components of the industrial truck, in 

particular into the vicinity of the driver's cab. 




SUMMARY OF THE INVENTION 

The invention teaches that the above object can 
be accomplished by fastening the internal combustion engine 
to the rear weight. On account of its large mass, the rear 
5 weight can be excited to vibrate only to a very small 

extent by the internal combustion engine. Thus, vibrations 
and structural noises are not transmitted to other 
components that are also connected with the rear weight. 
This vibration-damping effect of the rear weight is 

10 reinforced by the high internal damping of the gray cast 

iron conventionally used for the rear weight. In addition, 
it is possible to pre-assemble the internal combustion 
engine on the rear weight, as a result of which the rear 
weight and the internal combustion engine can be connected 

15 in the form of a single assembly to the vehicle frame of 

the industrial truck. 

It is particularly advantageous if the internal 
combustion engine is oriented in a transverse direction of 
the industrial truck. It is thereby possible to utilize 

2 0 the entire width of the industrial truck. A portion of the 

driver's cab of the industrial truck, for example, can 
therefore be located in the longitudinal space that becomes 
available as a result of this transverse orientation of the 
engine in industrial truck. 

25 Preferably, at least one fastening means for the 

internal combustion engine is located on the rear weight, 
whereby the internal combustion engine is mounted on the 
fastening means so that it can oscillate. The fastening 
means can be connected to the rear weight by threaded 

30 fasteners. The internal combustion engine is preferably 

mounted on the fastening means so that it can oscillate, 
i.e., it has a rotational degree of freedom. In this case 
it is appropriate if the internal combustion engine is 
mounted so that it can oscillate around an axis that 

35 extends in the transverse direction of the industrial 

truck. The axis is thus substantially parallel to a 
crankshaft of the internal combustion engine. It is also 
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advantageous if the fastening means have an elastic damping 
element. The damping element reduces the vibrations that 
are transmitted to the -rear weight. The damping elements 
can also be used to compensate for manufacturing tolerances 
5 of the fastening elements. 

To connect the internal combustion engine with 
the rear weight, there is also preferably a torque support 
that is located at some distance from the axis. The 
oscillating movement of the internal combustion engine made 
10 possible by the fastening elements is limited by the torque 

support. The torque support also contains elastic 

elements, so that an oscillating movement of the internal 
combustion engine relative to the rear weight becomes 
possible. 

15 There are additional advantages if a hydraulic 

unit is fastened to the internal combustion engine. The 
hydraulic unit, preferably a hydraulic pump, can be pre- 
assembled together with the internal combustion engine on 
the rear weight. The hydraulic unit does not require its 

2 0 own damping elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Additional advantages and details of the 
invention are explained in greater detail below with- 
reference to the exemplary embodiment illustrated in the 

25 accompanying schematic figures, in which like reference 

numbers indicate like parts throughout. 

Fig. 1 is a side view of a rear portion of an 
industrial truck incorporating features of the invention; 
and 

30 Fig, 2 is a plan view of the rear portion of an 

industrial truck incorporating features of the invention. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig, 1 shows the rear portion of an industrial 
truck that is configured as a fork lift truck. Fig. 1 
35 shows a rear weight 1 as well as a steerable rear wheel 2 

of the fork lift truck, which rear wheel 2 is fastened to 
the rear weight 1. Fig. 1 also shows a portion of a 
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vehicle frame 3 of the fork lift truck that is bolted to 
the rear weight 1. A driver's cab of the fork lift is 
formed from a portion of the vehicle frame 3. 

An internal combustion engine 4 is oriented 
5 crosswise in the fork lift truck. A hydraulic unit 5 that 

comprises one or more hydraulic pumps is rigidly connected 
with the internal combustion engine 4, and forms an 
assembly with the latter. The internal combustion engine 
4 is carried on or fastened to the rear weight 1 by 
10 fastening means 6. The fastening means 6 may be formed by 

two pendulum bearings that permit an oscillating movement 
of the internal combustion engine 4 around an axis oriented 
substantially in the transverse direction of the fork lift 
%3 truck. The fastening means 6 are equipped with elastic 

^"J 15 damping elements that at least partly absorb the vibrations 

generated by the internal combustion engine 4 and the 
^■J hydraulic unit 5. 

[n The oscillating movement of the internal 

- combustion engine 4 is restricted by a torque support 7 

2 0 which is also located between the internal combustion 
U engine 4 and the rear weight 1. The torque support 7 is 
S preferably also equipped with elastic damping elements. 
I Fig. 2 shows an overhead view of the portion of the fork 

lift truck illustrated in Fig. 1. Fig. 2 shows in 
25 particular the location of the two pendulum bearings that 

form the fastening means 6 . The pendulum bearing shown at 
the top of the drawing is connected directly to a housing 
of the internal combustion engine 4, while the lower 
pendulum bearing in the drawing is fastened to the 

3 0 hydraulic unit 5, which for its part is rigidly connected 

with the internal combustion engine 4 . 

The internal combustion engine 4 and the 
hydraulic unit 5 can be pre-assembled jointly on the rear 
weight 1. The rear weight 1, the internal combustion 
3 5 engine 4 and the hydraulic unit 5 thus form a single 

assembly, as a result of which they can be easily, quickly 
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and economically installed simultaneously on the vehicle 
frame 3 . 

It will readily be appreciated by those skilled 
in the art that modifications may be made to the invention 
5 without departing . from the concepts disclosed in the 

foregoing description. Such modifications are to be 
considered as included within the scope of the invention. 
Accordingly, the particular embodiments described in detail 
hereinabove are illustrative only and are not limiting as 
10 to the scope of the invention, which is to be given the 

full breadth of the appended claims and any and all 
equivalents thereof . 
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